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(54) Method and system for transmitting IP traffic in a radiocommunication system 



(57) A remote unit (11 ) receives some IP datagrams 
associated with an established communication, elimi- 
nates from the header of each I P datagram the informa- 
tion that remains inalterable throughout the duration of 
the communication, and adds to the header of each IP 
datagram information relative to the air interface em- 
ployed by a radiocommunication system, in order that 
the IP datagram so modified be transported over a radio 



channel to a fixed unit (12). 

The fixed unit (12) receives the modified IP data- 
grams, eliminates from the header of each modified IP 
datagram the information relative to the air interface, 
and adds to the header of each IP datagram the infor- 
mation that remains inalterable throughout the duration 
of the set up communication, and each IP datagram so 
obtained is sent to a transport network that transports it 
to the second subscriber. 
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Description 

OBJECT OF THE INVENTION 

[0001] The present invention is related with a method 
for transmitting IP (Internet Protocol) traffic between 
subscribers, such that part of the link allocated to two 
subscribers that have set up a communication is imple- 
mented over a radiocommunication system. 
[0002] The IP traffic transmission method reduces 
significantly the size of the header of each IP datagram 
that is sent over a radio channel allocated to the com- 
munication in progress, in such a manner that the band- 
width of the radiocommunication system is used more 
efficiently. 

[0003] The radiocommunication system implements 
communications employing techniques such as time di- 
vision duplex (TDD), time division multiple access (TD- 
MA) } frequency division mulliple access (FDMA) ; code 
division multiple access (CDMA), or similar. 

STATE OF THE ART 

[0004] There is a continuous day by day growth in the 
number of subscribers capable of generating, among 
others, IP traffic. These subscribers frequently are con- 
nected on a transport network such as a public switched 
telephone network (PSTN), Internet network or similar, 
via a radiocommunication system. 
[0005] The communication between the different net- 
works is carried out by means of communication proto- 
cols, organised as a series of layers or levels, each one 
overlaid on top of that below. The number of layers and 
the name, the content and the function of each one, dif- 
fer from network to network. 

[0006] Thus, the information of a communication is 
not transferred directly from a determined layer of a net- 
work to the equivalent layer of the other network. Each 
layer passes control information to the layer that is im- 
mediately below it, until the lowest layer or physical me- 
dium is reached, over which the real communication 
takes place. To the list of protocols employed by a cer- 
tain system the term protocol stack is applied, like the 
TCP/IP reference model, extensively used within the In- 
ternet network. 

[0007] The TCP/IP protocol stack has four layers, in- 
cluding a network layer (inter-network), the function of 
which is to deliver packets to any network in order that 
they are forwarded to their destination. This layer de- 
fines a packet and protocol format called IP (Internet 
Protocol) and from this the IP traffic. 
[0008] In order to implement the communication end 
to end, a first transmission control protocol (TCP) is 
used that is a connection-oriented protocol. The second 
protocol of this layer, the user datagram protocol (UDP) 
is a connection-less protocol. 

[0009] The UDP protocol is extensively employed 
when multimedia traffic is transmitted over the Internet 



network, and it imposes real time data delivery require- 
ments since multimedia traffic is fundamentally interac- 
tive. 

[0010] Within the TCP/IP protocol stack, the protocol 
5 RTP (real time protocol) is that which serves to incorpo- 
rate specific timing marks for each packet transmitted. 
Additionally, it incorporates sequence numbers for de- 
tecting losses within a stream. 

[0011] Various packets can have the same timing 

10 mark if they belong to the same data unit at the applica- 
tion level, for example a video frame. 
[0012] The RTP protocol, transport protocol with de- 
livery in real time, is implemented on the UDP protocol 
given the characteristics of multimedia traffic. 

15 [0013] When a communication is set up, the stream 
of information is fragmented into data packets, in such 
a manner that each layer of the TCP/IP protocol stack 
adds a header to the element received from the layer 
above, forming a segment. Next, the resulting segment 

20 is delivered to the layer below. 

[0014] This process is repeated until the data reach 
the physical layer in the form of IP datagrams, being 
transmitted to the destination over a radio channel of the 
radiocommunication system. 

25 [0015] When IP traffic is being transmitted over the 
radiocommunication system ; an inefficient use of the 
limited radio resources of the system is made, as much 
information relative to the TCP/I P protocol stack is trans- 
ported, and part of it remains inalterable whilst the com- 

30 munication lasts, being included in the header of each 
one of the IP datagrams sent over the radio channel al- 
located to the communication set up between two sub- 
scribers. 

[0016] Consequently, there is a need to develop a 
35 method for minimising the header of each IP datagram, 
on the subscriber side, prior to sending it over the radio 
channel. 

[0017] And on the network side, the fixed part of the 
radiocommunication system has to be capable of regen- 

40 erating the stream of IP traffic generated by the sub- 
scriber before said stream is delivered to the transport 
network, for example, tne Internet network. 
[0018] Clearly, the IP traffic stream delivered to the 
Internet network by the fixed part of the radiocommuni- 

45 cation system is compatible with the TCP/IP protocol 
stack. 

[0019] In brief, if the header of the IP datagram con- 
tains less information, the bandwidth of the radiocom- 
munication system is employed in a more efficient man- 
50 ner. Consequently, the performance of the system is in- 
creased and the limited radio resources thereof are em- 
ployed efficiently. 

CHARACTERISATION OF THE INVENTION 

55 

[0020] In order to overcome the problems outlined 
above, a method for transmitting IP (Internet Protocol) 
traffic has been proposed, in which part of the link be- 
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tween a first subscriber and a second subscriber is set 
up over a radiocommunication system. 
[0021] An object of the invention is to minimise the 
header of each IP datagram, which form the IP traffic 
stream, which are transmitted over a radio channel of 
the radiocommunication system. Consequently, a better 
use of the bandwidth of the radiocommunication system 
is achieved. 

[0022] To achieve said objective a remote unit re- 
ceives the set of IP datagrams associated with a com- 
munication set up between a first subscriber and a sec- 
ond subscriber. Next said unit removes from the header 
of each IP datagram the information that remains inal- 
terable throughout the duration of the set up communi- 
cation, and adds to the header of each IP datagram the 
information relative to the air interface employed by the 
radiocommunication system, in order that the IP data- 
gram so modified be transported over the radio channel 
to a fixed unit. 

[0023] The fixed unit receives the modified IP data- 
grams, eliminates from the header of each modified IP 
datagram the information relative to the air interface, 
and adds to the header of each IP datagram the infor- 
mation that remains inalterable throughout the duration 
of the set up communication, and each IP datagram so 
obtained is sent to a transport network that transports it 
to the second subscriber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] A more detailed explanation of the invention is 
provided in the following description, based on the at- 
tached figures, in which: 

figure 1 shows, in a schematic diagram, a radiocom- 
munication system according to the invention, 
figure 2 shows, in a schematic diagram, a remote 
unit according to the invention, and 
figure 3 shows, in a schematic, a fixed unit accord- 
ing to the invention. 

DESCRIPTION OF THE INVENTION 

[0025] According to figure 1 , a first subscriber is con- 
nected to an Internet network or similar, via a radiocom- 
munication system. Said subscriber can send and/or re- 
ceive any type of information independently of its nature 
(voice, data, images, video or similar) according to the 
TCP/IP protocol stack, that is, IP traffic. 
[0026] The first subscriber is connected to a remote 
unit 1 1 that communicates by radio with a fixed unit 1 2, 
connected to the Internet network. Both, the remote unit 
1 1 and the fixed unit 1 2 form part of the radiocommuni- 
cation system. 

[0027] When the first subscriber wishes to set up a 
communication with a second subscriber, the first sub- 
scriber sends a call set-up request. Once the request 
has been processed, a link is established between the 
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first subscriber and the second subscriber. A part of the 
link is established over the radio section of the radio- 
communication system. 

[0028] As a consequence, the radiocommunication 
5 system is capable of transporting the IP traffic sent and 
received by the first subscriber to and from the second 
subscriber. 

[0029] In order to perform the transport, the remote 
unit 11 and the fixed unit 12 have to allocate a radio 

10 channel to the communication. 

[0030] Whilst the communication lasts, certain items 
of information relative to the communication set up be- 
tween the first subscriber and the second subscriber are 
maintained unchanged, such as the originating and des- 

'5 tination addresses of the communication: etc. 

[0031] Then, bearing this fact in mind, it is possible to 
achieve an improvement in the performance of the com- 
munication system, that is, make a better use of the sys- 
tem bandwidth. 

20 [0032] To manage this, transmission is avoided over 
the radio channel of those items of information that are 
identical, relative to signalling and/or control of the TCP/ 
IP protocol stack, which are situated in the header of 
each of the IP datagrams associated with the commu- 

25 nication set up between the first subscriber and the sec- 
ond subscriber. 

[0033] As aconsequence, in the transmitting direction 
from the first subscriber to the second subscriber, the 
remote unit 1 1 transmits only a part of the content of the 

30 header of each IP datagram to the fixed unit 12, and 
adds to the header that information relative to the air 
interface of the radiocommunication system, it being 
necessary to do so in order that the modified IP data- 
gram be received by the fixed unit 12. 

35 [0034] Once the fixed unit 12 has received the modi- 
fied IP datagram, it shall suppress from the header that 
part relative to the air interface of the radio system, and 
shall add to it that part of the header which the remote 
unit 11 suppressed, before transmitting it. 

40 [0035] The fixed unit 12 adds the same information to 
the header of each IP datagram. 
[0036] As a consequence, the fixed unit 1 2 shall hand 
over to the Internet network the IP datagram that was 
received by the remote unit 11. Next, the Internet net- 

45 work transports each IP datagram to the second sub- 
scriber. 

[0037] In brief, the remote unit 11 suppresses from 
each IP datagram that information relative to the com- 
munication that remains inalterable throughout the du- 

50 ration thereof, adds to the header that information rela- 
tive to the air interface for the purpose that it be received 
by the fixed unit 12, which adds to the header the same 
information as was suppressed by the remote unit 11 . 
Next, the IP datagram is handed over to the Internet net- 

55 work in order that it is transported to its destination. 
[0038] Then, the radio channel transports less infor- 
mation relative to signalling and control than is con- 
tained in the header of the IP datagram and, as a con- 
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sequence, efficient use of the bandwidth of the radio 
channel allocated to said communication in course is 
made. 

[0039] The information which remains inalterable 
throughout the duration of a communication is associ- 
ated with various layers of the TCP/IP protocol stack 
such as transport layer, network layer etc.; and this in- 
formation is stored by the fixed unit 12 for as long as the 
communication between the first subscriber and the 
second subscriber lasts. 

[0040] In relation with figure 2, the remote unit 11 re- 
ceives, by means of a first reception means 21 an IP 
traffic stream through an input 22 from the first subscrib- 
er. The first reception means 21 is connected to a first 
transmitter-receiver 23 which, in turn, is connected to a 
first antenna 24. 

[0041] The first reception means 21 reads the header 
of each IP datagram and suppresses the information rel- 
ative to the TCP/IP protocol stack thai remains inalter- 
able. 

[0042] The information that remains in the header of 
each IP datagram is related with the RTP protocol, data 
of the application layer. The payload (information data) 
of the IP datagram does not undergo any modification. 
[0043] Next, the first reception means 21 produces a 
stream of modified IP datagrams, which are received by 
the first transmitter-receiver 23. The latter adds to the 
header of each one of them the information relative to 
the air interface (physical medium employed by the ra- 
diocommunication system) for the purpose that each 
modified IP datagram be transmitted to the fixed unit12, 
via the first antenna 24. 

[0044] The information that the first transmitter-re- 
ceiver 23 adds in the header of each modified IP data- 
gram is relative to the physical layer and to the data link 
layer of the communications protocol employed by the 
radiocommunication system, because it concerns the 
transmission characteristics of the radiocommunication 
system. 

[0045] Now, with regard to figure 3, the fixed unit 12 
receives the stream of modified I P datagrams by means 
of a second transmitter-receiver 33 via a second anten- 
na 34. 

[0046] The second transmitter-receiver 33 is connect- 
ed to a second reception means 31, in such a manner 
that it is connected to the Internet network through an 
output 32. 

[0047] The second transmitter-receiver 33 suppress- 
es from each modified IP datagram received the infor- 
mation relative to the air interface of the radiocommuni- 
cation system, and the modified IP datagram is forward- 
ed to the second reception means 31 . 
[0048] Next, the second reception means 31 adds to 
the header of each IP datagram received the information 
relative to the TCP/IP protocol stack that remains inal- 
terable, such as information relative to the transport lay- 
er (UDP protocol), to the network layer (IP protocol) and 
to the physical layer. Said information has been received 



and stored by the second reception means 31, during 
the communication set-up process 
[0049] The second reception means 31 generates at 
an output an IP traffic stream, equivalent to that received 
5 by the remote unit 11 , suitable for being transported to 
the second subscriber over the Internet network (phys- 
ical medium). 

[0050] In another embodiment, and with the objective 
of obtaining a greater improvement in the performance 

io of the radiocommunication system, the subscriber unit 
1 1 carries out a compression of the header of the IP da- 
tagram before transmitting it to the fixed unit 12. Clearly, 
said fixed unit 12 carries out the reverse process of de- 
compression of the header of the IP datagram received. 

* 5 [0051] Similarly, when from the Internet network there 
is an IP traffic stream to the first subscriber, the fixed 
unit 12 receives, by means of the second reception 
means 31 , said IP traffic stream. 

[0052] The second reception means 31 reads the 
20 header of each IP datagram and suppresses the infor- 
mation relative to the TCP/IP protocol stack that remains 
inalterable whilst the communication between the first 
subscriber and the second subscriber lasts. 
[0053] Next, the second reception means 31 gener- 
is ates a stream of modified IP datagrams, which are re- 
ceived by the second transmitter-receiver 33. The latter 
adds to the header of each one of them the information 
relative to the air interface (physical medium employed 
by the radiocommunication system) with the objective 
30 that each modified IP datagram be transmitted to the 
remote unit 11 , via the second antenna 34. 
[0054] The remote unit 11 receives the stream of mod- 
ified IP datagrams by means of the first transmitter-re- 
ceiver 23 via the first antenna 24. 
35 [0055] The first transmitter-receiver 23 suppresses 
from each modified IP datagram received the informa- 
tion relative to the air interface of the radiocommunica- 
tion system, and the modified IP datagram is delivered 
to the first reception means 21 . 
40 [0056] Next, the first reception means 21 adds to the 
header of each IP datagram received the information 
relative to the TCP/IP protocol stack that remains inal- 
terable. Said information has been received and stored 
by the first reception means 21 , during the communica- 
tion set-up process. 

[0057] The first reception means 21 generates at an 
output a IP traffic stream, equivalent lo that received by 
the fixed unit 12, suitable for being transported to the 
first subscriber over the physical medium. 

50 

Claims 

1 . Method for transmitting IP traffic in a radiocom- 
55 munication system in which a remote unit (11) re- 

ceives and transmits information from and to a fixed 
unit (12) over a radio channel allocated to a com- 
munication set up between a first subscriber and a 
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second subscriber characterised in that said 
method includes the following steps: 

a) reception of an IP traffic stream that compris- 
es a set of IP datagrams associated with said 5 
set up communication, 

b) suppression from the header of each IP da- 
tagram of the information that remains inalter- 
ablethroughoutthe duration of said set up com- 
munication, 10 

c) addition to the header of each IP datagram 
of the information relative to the air interface 
employed by said radiocommunication system, 
in order that the IP datagram so modified be 
transported by said radiocommunication sys- 15 
tern, and 

d) transmission of each modified IP datagram 
over said radio channel. 

2. Method for transmitting according to claim 1, 20 
characterised in that additionally it comprises the 
steps of: 

e) reception of said modified IP datagrams, 

f) suppression from the header of each modi- 25 
fied IP datagram of the information relative to 

the air interface, 

g) addition to the header of each IP datagram 
of the information that remains inalterable 
throughout the duration of said set up commu- 30 
nication, and 

h) transmission of each IP datagram so ob- 
tained over a link of a transport network to said 
second subscriber. 

35 

3. System for transmitting IP traffic in a radiocom- 
munication system in which a remote unit (11) re- 
ceives and transmits information from and to a fixed 
unit (12) over a radio channel allocated to a com- 
munication set up between a first subscriber and a *o 
second subscriber, characterised in that said sys- 
tem includes: 

a) a first means adapted for receiving said IP 
traffic stream that comprises a set of IP data- 
grams associated with said set up communica- 
tion, 

b) a first means adapted for suppressing from 
the header of each IP datagram the information 
that remains inalterable throughout the dura- 50 
tion of said set up communication, 

c) a first means adapted for adding to the head- 
er of each IP datagram the information relative 
to the air interface employed by said radiocom- 
munication system, in order that the IP data- 55 
gram so modified be transported by said radio- 
communication system, and 

d) a first means adapted for transmitting each 



modified IP datagram over said radio channel. 

4. System for transmitting according to claim 3. 
characterised in that additionally it comprises: 

e) a second means adapted for receiving said 
modified IP datagrams, 

f) a second means adapted for suppressing 
from the header of each modified IP datagram 
the information relative to the air interface, 

g) a second means adapted, for adding to the 
header of each IP datagram the information 
that remains inalterable throughout the dura- 
tion of said set up communication, and 

h) a second means adapted for sending each 
IP datagram so obtained over a link of a trans- 
port network to said second subscriber. 

5. Remote unit (11 ) according to claim 3, character- 
ised in that it comprises a first reception means 
(21) adapted for receiving said IP traffic stream and 
also adapted for suppressing from the header of 
each IP datagram the information that remains in- 
alterable throughout the duration of said set up 
communication. 

6. Remote unit (1 1 ) according to claim 5, character- 
ised in that it comprises also a first transmitter- re- 
ceiver (23) adapted for adding to the header of each 
IP datagram received from said first reception 
means (21) the information relative to the air inter- 
face employed by said radiocommunication system 
and also adapted for transmitting each modified IP 
datagram over said radio channel, via a first anten- 
na (24). 

7. Fixed unit (12) according to claim 4, characterised 

in that it comprises a second transmitter-receiver 
(33) adapted for receiving said modified IP data- 
grams via a second antenna (34) and also adapted 
for suppressing from the header of each modified 
IP datagram the information relative to the air inter- 
face. 

8. Fixed unit (12) according to claim 7, characterised 
in that it comprises also a second reception means 
(31) adapted for adding to the header of each IP 
datagram received from said second transmitter- re- 
ceiver means (33) the information that remains in- 
alterable throughout the duration of said set up 
communication and also adapted for sending each 
IP datagram so obtained over a link of a transport 
network to said second subscriber. 
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(57) A remote unit (11 ) receives some I P datagrams 
associated with an established communication, elimi- 
nates from the header of each I P datagram the informa- 
tion that remains inalterable throughout the duration of 
the communication, and adds to the header of each IP 
datagram information relative to the air interface em- 
ployed by a radiocommunication system, in order that 
the IP datagram so modified be transported over a radio 



channel to a fixed unit (12). 

The fixed unit (12) receives the modified IP data- 
grams, eliminates from the header of each modified IP 
datagram the information relative to the air interface, 
and adds to the header of each IP datagram the infor- 
mation that remains inalterable throughout the duration 
of the set up communication, and each IP datagram so 
obtained is sent to a transport network that transports it 
to the second subscriber. 
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